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MNPOMEXYTOUYHBIN MIOTPAHUYHBIN CJIOM B CUHI'YJISIPHO
BO3MYIUIEHHBIX YPABHEHUSIX IEPBOT'O MMOPSJIKA
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Ouwickuil 20cyoapcmeenHblil YyHusepcument,

Ouw, Kvipevizcman

Annomauusn: Hccreoosana 3aoauwa Kowu 01 06bikHOBeHH020 Oughepenyuanibhoco
VPABHEHUsI NepBo20 NOPOKA C MAIbLIM NAPAMEempomM Npu npouzsooHou. Paccmampusaemas
3a0aua Kowwu omHocumvcs K Kiaccy OUCUHSYTAPHLIX 3a0a4, MAK KAK 6 HAYAIbHOU MOUKe
umeemcsi ocobeHHocmo. Jloxkazvligaemcs, umMoO 6 OKPeCmMHOCMU IMOol 0co00U MOUKU
cywecmeayem npomenHCymoyHvlil NOZPAHUYHBL CTI0U, KPOME KIACCUYECKO20 NOSPAHUYHO20 COAL.
Hatioeno oocmamounoe ycnogue, npu 6bINOJHEHUU KOMOPO2O NOAGIAEHICA NPOMENHCYMOUHbLLL
HOCPAHUYHLIL  CoU 8 Oucuneynspuou 3adauwe Kowu, onucviéaemol 00bIKHOBEHHbIMU
oughghepenyuanvuvivu  ypasHenuamu nepeoco nopaoka. Moouguyuposannvim  Memooom
NOSPAHUYHBIX (DYHKYUL NOCMPOEHO NOJHOe ACUMNMOMUYECKOe DA3IONCEHUE DeuleHUs 8 6ude
acumMnmomuueckozo paoa 8 cmuicie Ipoetiu. llonyuennoe pasnodiceHue 060CHOBAHO MEMOOOM
oughghepenyuanvrvix HepageHcma.

Knrouegvie cnoga: MOrpaHUYHBIA CIIOM, NMPOMEKYTOYHBINM NOTPAHUYHBIA CIIOW, 3a1ada
Komm, cunrynspHo Bo3MyllleHHas 3aj1a4ya, OMCUHTYJsIpHast 3a/1a4a, MOIU(ULIMPOBAHHBIN METO]
MNOTPaHUYHBIX (QYHKIUI, aCUMIITOTHYECKOE pEIICHHE.

BUPUHYU TAPTUIITEI'U CUHI'YJIAPABIK KO3I'OJIT'OH
MACEJIEJIEPJAE APAJIBIK YEKTUK KATMAP
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Owi mamnexemmux yHueepcumemi,
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Annomayun. Tyynoy oOeneucu acmvlHOa Kudu napamempou Kapmaeaw OupuHyu
odapasicadazvl KaOumku oughgepenyuanovik meyoeme yuyH Kowunun macenecu usuioeHzeH.
Kapanein orcamxan Kowu macenecu 6ucuneyiapOovik macenenepour KiaccblHa MAaaHobik,
aumKkeHu OAWMankvl Yekumme 032046NyK 0Oap. bByn e3coue uekummun ueke Oenrunoe
KIACCUKANbIK  HeKMUK KAMMAPbIHAH MbIUKAPbl  APANbIK  4eKMuK Kammapvl 6ap 9KeHu
oanunoeneen. bupunuu oapasxcadacvl kadumxku Ouppepenyuanovik menoemenep aApKwiIYy
oHcazvliean oucuneynapovik Kowunun macenecumoe apanblk YeKMUK KAMMAPBIHbIH Natiod
OOYUYHYH dcemumwmyy wapmsl madwviiean. Hexmux @QyHKYusaiapovin mooupurkayusianean
MemoOyH KONOOHYY MeHeH, DpOeuourn MAaaHucuHoe2u acuMnmomuKaiblKk Kamap KOPYHYuyHOo
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Ybl2APLLABIUMBIH MOLYK ACUMIMOMUKATILIK AACIPAIMACHL MYPeY3Yiean. ANblHeaH axculpaima
oughghepenyuanovix bapadbapcol30biKmap memooy MeHeH He2u30e12eH.

AuKbly  c0300p: ueKmuKk Kammap, apaiblk yekmux KkKammap, Kowwunun macenecu,
CUHSYTSAPOBIK  KO320/I20H — Mdcene,  OUCUHSYIAPObIK — Macere, HeKMuK  (DYHKYUsIapObiH
MOOUPUKAYUALAH2AH MEMOOY, ACUMNIMIMUKATILIK YbleAPbLIbIU.

AN INTERMEDIATE BOUNDARY LAYER IN SINGULARLY
PERTURBED FIRST-ORDER EQUATIONS

Tursunov Dilmurat Abdillazhanovich, Dr Sc, professor,
dtursunov@oshsu.kg

Omaralieva Gulbayra Abdimalikovna, teacher,
gulya@oshsu.kg

Osh State University,

Osh, Kyrgyzstan

Abstract: The Cauchy problem for a first-order ordinary differential equation with a
small parameter at the derivative is studied. The Cauchy problem under consideration belongs
to the class of bisingularly problems, since there is a singularity at the initial point. It is proved
that in the vicinity of this singular point there exists an intermediate boundary layer, in addition
to the classical boundary layer. A sufficient condition is found under which an intermediate
boundary layer appears in the bisingularly Cauchy problem described by first-order ordinary
differential equations. Using a modified method of boundary functions, a complete asymptotic
expansion of the solution is constructed in the form of an asymptotic series in the sense of
Erdeyi. The decomposition obtained is substantiated by the method of differential inequalities.

Keywords: boundary layer, intermediate boundary layer, Cauchy problem, singularly
perturbed problem bisingularly problem, modified boundary function method, asymptotic
solution.
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